This paper used combination of qualitative and quantitative methods adopting the correlation model between customer complaint and power grid operation failure based on multi factor analysis, identify repeated complaints and statistics the proportion, and analyzed their role and function in power grid enterprises. Responsible for business consulting, fault reporting, complaints, advice, suggestions, commendation and other telephone services 1 .
INTRODUCTION
The telephone hotline of the power grid enterprise is the window for the power supply enterprises to communicate with the power users. It can not only provide the power customers with high quality and convenient power supply service, but also can directly reflect the customers' demand for electricity. Responsible for business consulting, fault reporting, complaints, advice, suggestions, commendation and other telephone services. This paper is guided by the large data planning of the state, industry, company and customer service center, relying on the data resources of massive power supply services accumulated by the telephone center, combined with the new technologies such as large data, cloud computing, machine learning and so on, using large data processing technology to carry on the basis of the telephone data and related business data of the power grid enterprises. This statistics and deep mining analysis. This article is based on the complaint form of January and December 2015 in Beijing, combined with the text mining technology, combined 1 Yixin Sun, Di Wang, Suwei Liu, Guang Chen, State Grid Energy Research Institute Co. Ltd, Beijing 102209 China with the complaint handling work list whether the actual field to carry out the statistics of real complaints. Be advised that papers in a technically unsuitable form will be returned for retyping. After returned the manuscript must be appropriately modified.
THE ANALYSIS OF FAULT FACTORS OF POWER GRID OPERATION
It is necessary to excavate the association rules between customer complaints and power grid operation failures, in addition to identifying the attributes of customer complaints, it is necessary to analyze the fault factors of the power grid operation. In this paper, the fault tree analysis (FTA) is used to analyze the various reasons (including equipment, environment and human factors) that may cause the fault of the power grid, and draw a logical block diagram (the fault tree), so as to determine the various combinations and probability of the failure causes of the system, and to calculate the probability of the failure.
By constructing the fault tree, the internal relationship is figuratively represented as the relationship between layer and layer. The top fault event is caused by a low layer of fault events and successively recurs to the lowest fault event, and one event can be caused by multiple sub layer failure events. The impact of the multiple sublayer failure events is divided into two relationships: the first is that all sub layer failures occur to cause the occurrence of the failure event. At this time, the relationship between the sublayer events and the event is called "and" relations, and the second is that any sublayer failure event can occur when the failure event occurs. The relationship between child events and the event is called "or". The analysis steps are as follows: determining the top event, investigating the causes of the accident, constructing the fault tree, seeking the minimum cut set for qualitative analysis, carrying out quantitative analysis, and formulating measures to prevent the accident (improvement of the system).
In this paper, the influence of the power grid security, reliable equipment, effective management, and reasonable system is considered. First, the abnormal fluctuation of all aspects is taken as a fault event, and a fuzzy fault tree corresponding to the index evaluation system is set up, and the fuzzy mathematical principle is used to determine the various indexes to the power grid. The more important degree is the weight of the evaluation index, the higher the importance, the greater the weight, and on this basis, the comprehensive evaluation of the operation of the power grid is carried out on the basis of the actual measurement value of the evaluation index. Fault tree analysis steps:
Setting Up a Fault Tree
According to the relevant technical data or expert experience evaluation method, the fuzzy fault tree is determined by the top event first and lower layer, and the logical relationship between the upper fault event and the lower fault event is determined.
Fuzzy Mathematical Method
The probability distribution of each event is a fuzzy set A with [0,1] as the domain. This probability is called the membership degree of the event in fuzzy mathematics, which is expressed by Â, Â = （n(1 − α), n, n(1 + α)）, n is the mean of the A membership degree of the fuzzy set, while n(1 − α)and n(1 + α)represent the left and right distribution of membership degree respectively.
Determining The Logical Relationship
The relationship between the probability of the occurrence of the failure event and the sublayer event is expressed as:
If the E fault event is a "or" relationship with the sublayer event, the relationship between the probability of E failure occurrence and the sub level event is expressed as:
）.（2）
Determine The Importance of Each Element
Determine the minimum cut set, if the minimum cut set of fault tree x 1 , x 2 , … , x m , the structure function of the fault tree is H(x 1 , x 2 , … , x m ) ， x 1 , x 2 , … , x m is a triangular fuzzy number, and the reliability distribution of the top event L is also a triangular fuzzy number. The median of a fuzzy number is the point that the triangle fuzzy number is divided into 2 equal parts.
The median n e is obtained, the median of the fault event I is n i,e , and the importance of the event relative to the top level event is S i = n e − n i,e . The important degreeS i is the comprehensive evaluation weight of the evaluation index of the fault event I corresponding to the operation of the power grid.
The establishment of fuzzy fault tree is based on the comprehensive evaluation index system. Any index value appears abnormal fluctuation beyond the normal range, which may lead to the fault of the power grid operation, that is, the fault event of the power grid operation, so the logical relationship between these fault events is all in the process of establishing the fault tree. Or a relationship, as shown in the following fig1. Through the data simulation of Fujian province electric power company in 2015, the failure rate of the bottom event in the fault tree of the power grid operation is obtained and transformed into a triangular fuzzy number. The expert experience value alpha takes 20%, the left and right middle values of the triangular fuzzy number and the floating n value are 20%, and the top layer event, that is, the operation safety of the power grid, is obtained. The triangular fuzzy number of all failure probability distributions appears, and the importance of the underlying events is evaluated as the weight of the index. It is concluded that sorting is in turn checked by equipment, grid structure, operation failure, safety management and system reliability. In general, the operation of the power grid is good, using the radar graph analysis method to determine the degree of the influence of various factors on the operation safety of the power grid. The results show that the evaluation indexes are generally in good condition, only the evaluation of the reliability index of power supply is low, so the association rules of customer complaints and power supply reliability (fault blackout / planned outage) are excavated. And the corresponding control of the index is carried out.
EMPIRICAL ANALYSIS OF CUSTOMER COMPLAINT AND FAULT OUTAGE CORRELATION MODEL Data Collection
Obtain target customer data based on data such as historical complaint work order, call record, power failure information, warranty information, power failure number, etc.
a. Related to power failure information number customers, and made statistics on call indicators related to power failure information.
b. The number of users, the blackout was not found in accepts the contents of the keyword (with a power outage, to plan a power outage, owe power outages and other words) to find fault power users, define recurring events is according to the nearly two days the same user intends to call frequently, then according to the dimension of events summary indicators. These two groups of users are summarized as the target user group of power failure.
Entropy Method Model Construction
Selection for a certain period of time the user modeling user base, through the entropy value method to calculate weights are various factors, based on the model of index weight verification over the next two to five months high sensitive users hit. The specific steps are as follows:
a. Assign weight to each factor index by entropy method; b. Conduct model data precipitation for users in the next 2-5 months, and generate factor index width table;
c. Take the weight of the factor index obtained from the modeling as the weight of each factor index in the test set (users in February and may), and calculate the user sensitivity score in February and may;
d. Based on business rules, define highly sensitive users with power failure: e. Users who have complained/urged for power failure; f. Users who have made repeated calls in case of power failure.
Model Effect
a. calculate the weight of the factor index through the entropy method model. From the perspective of the index weight, whether the index ranked higher conforms to the business rules; b. the calculation model for shooting, model coverage and enhance degrees, choose high sensitive user, used to guide the future for such user order processing, reduce the rate of complaints work order and work order to upgrade. According to the model verification distribution table, among the top 25% of users, the hit rate of the model is 53.98%, the coverage rate of the model is 91.18%, and the improvement rate of the model is 3.83. Therefore, the top 25% of users can be selected as highly
CONCLUSIONS
This paper established the customer complaints and power grid operation failure correlation model, combined with the current status of each business system, deployment of running in the big data platform, real-time analysis and guidance for massive traffic data, can be improved power grid enterprise customer service center will provide a scientific basis for the quality of service. In the practical application, it is important to pay attention to: ensure the automatic data collection to the maximum extent, reduce the human intervention factors, and guarantee the scientific analysis results.
